Kinetics of oral propylene glycol-induced acute hyperlactatemia.
The kinetics of PD-induced HL in rat have been investigated. The data obtained indicated that PD was solely responsible for the elevation (1.83- to 4.01-fold) of blood lactate that was sustained long enough to affect considerably the normal physiological function of the system. The production of lactate increased as the dose of PD increased up to 38.66 mmole/kg, thereby obeying the Michaelis-Menten kinetics model that gave an apparent Km and Vmax as 7.14 mmole/kg and 7.50 mmole/liter/hr, respectively. The t1/2 elimination time ranged from 1.40 to 5.82 hr which followed apparent first-order kinetics. Pyrazole inhibited (Ki = 6 mumole/kg) the PD-induced HL competitively, suggesting that alcohol dehydrogenase might have played a regulatory role in the conversion of PD to lactate. The PD-induced HL in rat and the LA in human patients are two distinct biochemical entities; reasoning has been given to substantiate that HL is lower order LA. Evidence has been presented to show that PD is a suitable and effective potential agent for producing experimental HL in rat in preference to agents that are currently being used.